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Table 1. Environmental parameters at the sampling sites

Samples pH TN/(mg/g) TP/(mg/g) TOC/(mg/g) TOC/TN
5cm 8.80+0.08 0.6528+0.0200 0.7682+0.0060 48.39+0.12 74.13

20 cm 8.82+0.02 0.3264+0.1300 0.6525+0.0080 20.28+0.92 62.13

50 cm 8.68+0.04 0.6698+0.0200 0.7927+0.0300 2.31+0.65 3.45

http://journals.im.ac.cn/actamicrocn



1304

Jianfang Liang et al. | Acta Microbiologica Sinica, 2016, 56(8)

1.04 TOC/TN | aTOC
£ 0.5
(9]
[ole]
3 ™
0.0 —
S \A
g TP
)
£-0.5-
O
-1.04
T T T T
-1.0 -0.5 0.0 0.5 1.0

Component 1 53.173%
L. EEFRERD SE

Figure 1. PCA ordination graph for the environmental
factors.
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Figure 2. UPGMA dendrogram generated by 16S rRNA gene RFLP fingerprinting. A: 5 cm; B: 20 cm; C: 50 cm.
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Figure 3. Dendrogram generated from 16S rRNA gene RFLP fingerprints of all the three samples by UPGMA

method. Fingerprints of all the three samples by UPGMA method. Pie charts show the composition of cluster I, cluster
II, cluster 11, cluster IV, cluster V and cluster VI by clones from different samples.
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Figure 4. Phylogenetic tree based on bacterial 16S rRNA gene clone libraries from petroleum contaminated soils.

Bootstrap values (n=1000) greater than 50% are indicated at nodes. Kimura-5 distances were derived from a distance
matrix to construct an optimal unrooted tree using the Neighbour-Joining method. Numbers in parentheses are the

accession numbers of the sequences used.
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H41M0TUs, ZAF R TFa-R A ] (Planctomycetes).
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FETF16S rRNAKE K 132 A1 75 Y2 4 40 1

F2. ET16S rRNAEFEM AR IEAR SHMEREEEIRNY

Table 2. The diversity index of soil microbial community

Sample  Clone OTU 1/Simpson Shannon (H) Mclntosh’s (U) Dominance (D) Evenness (E)
S5cm 80 24 9.753 2.56 26.981 0.746 0.833
20 cm 97 34 17.908 3.07 24.839 0.828 0.898
50 cm 95 29 8.738 2.66 33.422 0.722 0.796
100 ¢ B Alcanivorax
i W Parvibaculum
90 ’E W Croceicoccus
L W Algoriphagus
80 *E B Desulfotignum
L u Lysobacter
70 -+ W Microbacterium
E Oceanibaculum
o 60 + _ i Bacillus
% E W Porticoccus
2 L
é 50 W unknow
3 E B Alteromonas
é 40 -+ W Stenotrophomonas
« r - B Devosia
30 _E B Halomonas
- B Acinetobacter
20 _E B Ochrobactrum
L u Alkaligenes
10 _E B Marinobacter
C Planctomyces
- u Chloroflexi
o 5cm 20 cm 50 cm u Salmonella
Sample ID B Pseudomonas

5. BHISRIIRMAE D5 E (9 EKFIRE)

Figure 5. The bacterial community composition in three layer soil samples.
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Figure 6. CCA analysis shown the relationship between bacterial community and environmental factors in the

petroleum contaminated soils.
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Effect of environmental factors on bacterial community structure
in petroleum contaminated soil of Karamay oil field

. . R 2 1 1* . 1 1
Jianfang Liang , Jiangke Yang’, Yang Yang , Qunfang Chao , Yalan Yin, Yaguang Zhao
' College of Life Science and Technology, Xinjiang University, Urumgqi 830046, Xinjiang Uygur Autonomous Region, China

? School of Biology and Pharmaceutical Engineering, Wuhan Polytechnic University, Wuhan 430023, Hubei Province, China

Abstract: [Objective] This study aimed to study the phylogenetic diversity and community structure of bacteria in
petroleum contaminated soils from Karamay oil field, and to analyze the relationship between the community
variation and the environment parameters, to provide a reference for bioremediation of petroleum contaminated soils.
[Methods] We collected samples from petroleum contaminated soils in 5 cm, 20 cm and 50 cm depth layers, and
measured the environment parameters subsequently. We constructed three 16S rRNA gene clone libraries of these soil
samples, and then determined the operation taxonomy units (OTUs) restriction fragment length polymorphism
method, and finally sequenced the representative clones of every OUT. The diversity, richness and evenness index of
the bacteria communities were calculated by using Biodap software. Neighbor-Joining phylogenetic tree was
constructed based on 16S rRNA gene sequences of bacteria from Karamay oil field and the references from related
environments. Canonial correspondence analysis (CCA) was used to analyze the relationship between environment
parameters and species by using CANOCO 4.5 software. [Results] Environment parameters showed that 50 cm deep
soil contained the highest amount of total nitrogen (TN) and total phosphorus (TP), whereas the 20 cm depth soil
contained the lowest amount. The 5 cm depth soil contained the highest amount of total organic carbon (TOC),
whereas the 50 cm depth soil contained the lowest amount. Among the 3 layers, 20 cm depth had the highest diversity
and richness of bacteria, whereas the bacteria in 50 cm depth was the lowest. Phylogenic analyses suggested that the
bacteria in Karamay oil field could be distributed into five groups at the level of phylum, Cluster I to V, respectively
belong to Proteobacteria, Actinobacteria, Firmicute, Bacteroidetes, Planctomycetes. Cluster I accounts for 78.57% of
all tested communities. CCA results showed that TN, TP, TOC significantly affected the bacteria community
structure. Especially, TOC content is significantly related to the distribution of Pseudomonas. [Conclusion] The
petroleum—contaminated soil inhabited abundant of bacteria. The diversity index and spatial distribution of these

communities were affected by the environment parameters in the soil.

Keywords: petroleum contaminated soil, restriction fragment length polymorphisms (RFLP), bacterial diversity,
phylogeny, canonial correspondence analysis
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